Proof of thm 59.1:
Let g: I - X bealoopin X =UUV.
Since U and V are open, I C g~ (U) U g }(V).

By the Lebesgue number lemma, 4 6 > 0 such that it A C X
with diam(A) < 6, then A C g (U) or A C g~ }(V).

Thus if I = Ulay, a;41] where diam([a;, a;41]) < 6,
then [a;, a;11] € g HU) or [a;, ai1] € g H(V).
Thus
g([ai, aip1]) C g(g™"(U)) C U or g([ai, aia]) C g(g~' (V) C V.

If there exists ay such that g(ax) € U NV,
replace the intervals [ax_1, ag| and [ak, axy1] with |ar_1, agiq].

If g(ax) € U, then g(a;) € V. Hence
g(lak—1,a]) C U & g([ag, ak+1]) € U. Thus g([ar—1, ar1]) C U.

Similary, g(ax) € V implies g([ag_1, axr1]) C V.

Thus we can write I = Ulc¢;, ¢;11] where
¢ € UNV Viand g([c;, ciy1]) C U or g([ei, civa]) TV

Since U NV is path connected, d a path «; between xy and c;.
Thus g = (ap * g1 * ar)(ar * go * Q2) -+ (1 * Gn * O
where for each 4, (a;_1 % g; * @;) is in w1 (U) or in m (V).

Le, j:m(U)*m (V) — m(X) induced by the two inclusion
maps 1s surjective.



g m(U) xm (V) — m(X) induced by the two inclusion maps
1s surjective.

Thus 7 (X) = m(U) * (V) /ker(j)

Thm 70.1: U, V, U NV open and path-connected.
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Let N = least normal subgroup generated by

{i1(01>_1i2(61>, ceny i1(0n>_1i2<6n>}

Le., N is generated by {gd1g™ ", ...,9d,g7' | g € G}
where dj, = i1(cp) tia(cy)

and where the ¢;’s are the generators of w(U N'V)
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Thus Thm 70.2 [7(X) = w1 (U) * m1(V')/N] implies Thm 70.1.



Thm 70.1 implies Thm 70.2:
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g m(U) xm(V) = m(X) induced by the two inclusion maps
1S surjective.

Le., m(X) =m(U) * m(V)/ker(j)

Claim: N C ker(j).

g (ir(er)Nialer)) = [f(in(cr))] % (ia(cr) = [ivnv(er)] ivnv(cr)

Thus j induces a map

k : 7T1(U) >|<7T1(V>/N — 7T1<U> * 7T1(V)/k‘€?“(]) = 7T1(X>

By taking ¢; to be inclusion maps in Thm 70.1, 3 ® = k1.






Proof continued from chalkboard:

ho ~ Y1 2oy

b, (rhoayt) = @i, (cqyy P zayeay )

= Qi Y e vageey )

= Gin( V)i (M227; ) Biy(vaya0s )

Thus ®(hy -+~ hy) = P(z1y1ha - - hy) = (D<2’1yly1_122y2 P
vy = Gn(yeg i (aayy )

If 71 = 19, then

di (w107 )i (aryr ) = ¢ (nyiar e (anyr )
= ¢ (0 - aayr ) = dile) = e

If i1 # 4o, theny CUNV. Thus o,y CUNV.

Thus d = iyt € m(UNV).

G (Y107 )iy V) = ¢ (d)diy(d) ™ = e

Thus ®(hy -+~ hy) = P(z1y1he - - hy) = P(z12292 - - - by
R — (flfm)

Thus g ~ f in U UV implies ®(g) = O(f)



